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(54) HHCTPyMEKT JUIfl XOJIOJIHOfl PA3JIAW TPYB 



1 

Hjoojmtime otbocbtc* k Moruuioooptonce, 
npej DH3«ayo una oopafionca- otaepcniH a Tpy- 
Go m MOxeT fiwn Razonuosuo npw oxotna- 
tenutoA oCptCanco p unwgpK iecKHX orvepcnril 
ipyfl xdu «apo»nncBi4o- ■ AAetmrmux a*tb- 
jiei motqaom fle<^opMamcoHKore nporjnuBtHsu 
(AopffoBtma). 

U3BBCMH KHCTpyMCHT AW P*W« TpyO, 00- 

fl Bpa c wgaH CTyncfratyw onpaatcy c mnpecoo- 

BAKHMVOI KS KM A#J>OpMHpyWUUl>OI KOTOnaMX, 

n' oca oaptaic* Bbmo/meaa rowHAparocaca* 
ptcrovca, * cTemcax onpaaicx - pajonnume 
OTBepcnu, hb tojhbu iconca - pwmuiwaie 
mm, cooomawaowc* c ompcnuttoi onpaBicH. 
HxcTpyMtHT aa6xcH ctfcrtMoft noflroi pa<Jo*ea 
xwococm a oflpasoBaHHwe otbcpctiwmji a nasa- 
mb tcuum* (1). 

ftantlDYTCAMlOR cmmkoh Mcxny nOBCpXBOCIWO 
ipyfei h pa6oq«M>i KonmaMH npn paobre rro 
ro KncrpyMCfrn jronneTcii iuooboh cifob. 06- 
pasyioaocHCB b pe3ym»T3Te narpCBa paooseH 
boudcocth b nonocm HHCTpyMCHTa no TCMne- 
porypbi iopoo6pa3oaaHKJi, oh pa6oract tojikko 



mo npeABapHTCJttHO HarpeTOMy ao TeMncpaiypM 
ropmero Ae<|>opMHpoBaKHn Mcrinna Tpy6w. 

HeAoaaTKOR, noro HHCTpyMeHTa bbjwctcb 
to, wo aw noATOTOBKH k paOorc oh Tpc6y- 
ct sapAAKft pa6o**efi *hakoctmo nonocm a 
* npcAMpBTtJttHoft pawn laxoAHoro icohxu 
Tpy&t. Ha buxoac io Tpyow noaic oxoina- 
tou npowcca paoAaHH HHCTpyMCHT HarpcBacTCJi 
AO fcmiepaiypw aunie napoo6p*K>Baioui pa6o- 

9Cft BOtAICOCTK, *fO BW3WB*€T OnpCACnCHHWC 

10 HtynoocTBa npn OKcmiyarauHH. TowocTb o6pa- 

60TKH OTBepCTWH TUCHM HHCTpyMC HTOM HCBM- 
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UW» .H306pCT«OW - nOBMUICHHC KSHCCTBa 

oopaooncH. 



nocnBACHHaji ntnb AOcnoracTca tcm, vto h> 
Bccnaifi HHCTpyMCHT, c one pacaiAHH nonyw on- 
paaKy c fucaxcKHtJMH Ha kcc ne<}>opMHpyK>- 

UOtMH 3ACM€HTaMH. B CTCHKaX KOTOpOH BhinOJh 

mchm pajwajn>Hwc OTBepcnw. a Ha Topuax 

Ae<t>OpMHpyfOUOlX DJICMCHTOB, o6paiU€HHMX OOHH 

k ApyroMy, - panHamHwe iu3N, a taictte ho- 
tothhk pa6oqcM whakocth Ann noaa«m cc n 
o6pa30B&HHue orBcpcnwMH h na^aMM KaHam»t, 
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3 o.SW'f 

CHH6*CH CMOKTKpOB3inCWM B pSCTOIKe On paB- 
KH c BOJMOJWtocnio occBoro ncpcM?uiemw no 
/iwm ujtokom c nopumcM, Ka HapynKHoS no- 
BcpxKOCTH KOToporc Bbtno/iHCMa KO/iBUCBaji npo 
Tows, cocnKHCHHaji c nonocrbio unoKa h c 5 

OJUfHM H3 paiWaJIT»Ht4X OTBCpCTHM OnpaBKH, 8 

nonocr* QiTOKa cocnHKCHa c fciotohko.m pa6o- 

<KH ttHflKOCTH, B K3MCCTBC KOTOpOH KCnOJlbDO 

Bana cMaouBafoucui xouiKOCTb. 

Ila qcprcxce noxawH oouikh bhu npenjiarac- 10 
Moro HHcrpyMCHTa, paspex 

HMCTpyMCHT conep*HT KopnyoonpaBicy 1, no 
OCH onpaBKH BMnaiMCHO ujuthkaph^cckoc OT- 

BCpCTHC C pa3MCIUCHHbIM B HCM flOHBHTKHblM 
3J1CMCHTOM - nOnMM UITOKOM 2 C nopiUHCM, t$ 

BtmojmcHHWM aaojmo co uitokom. Ha nopui- 
ue BMnomicHa Kom>ueBaa npoTOMKa e, coeflH- 
ueiaia* c nonocreio z nnoica. B cTCKxax orf- 
paBKH npcnycMOTpcHW pajwanwaie OTBepcnw 
a ojw nonBoxu CMaaowoH hgwkocth k na33M M 
6 in Topuax ne4>opMwpyroiiiHx sjicmchtob 3. 

UItOK, yCTaJIOBJlCHHMi* C B03MO*aiOCn»K> B03- 

BpaTHo-noCTynaTCJn>Horo roHtteraw b nonocTH 

OnpaBKH OTHOCHTCJI1»HO pajWaJIWlMX OTBCpCTHM 

b creincax, npcnejioBaTejn>HO paaipenejwer no- 25 

TOK CMaaOWOH XHflKOCTH K 30H3M o6pOOTKH. 

Pa6owe 3jicmchtw 3 c yBcranHBaiouawHai 
k Bbixozry jXHaMCTpaMH noca^ccHW na hhjihhu- 
pHMccKyw *acn onpaBKH, iuiothoc npHUcaTiic 
apyr k flpyry pa6o*wx sjicmchtob tt ynepxaHHe^ 
hx b TaKOM cocTOHHHH o6ecne<oiBacTCJi raincoH 
4, HaBmnHBaiomcHai Ha nepexanoio ^actb on- 
paBKH. 

PaGoTy HHCTpyMCHTa moxho npoaicmm Ha 
rrpHMcpc oopaooncH ompcnw jmaMCTpOM 
70* O '**mm npH npoTHnmaHHH 3aroTOBKH 10 Tpy" 
6w c jDOMctpoM oTB«pcnw 67 mm h Toraun- 

nOM CTCHXH 10,5 MM, MaTCpHJUl - UHpKOHHH- 

hhoGkcbmh cruras mbdkh 3-125. 

O6pa6onca npoH3B ohhtch na bc prrocanbHOM 
npcccc xoacjiH 11-63*0 c ycwmcM 100 tc 4 
HiicrpyMCHT 3aKpcnJWCTCH B Bcpxneft Tpawp- 
cc npecca, otbcdcthc b tpy6c paanaioT na 
pasMcp 70 4 °'**mm c naobpoM paoorox 3JICMCB- 
tob Si HapyxHWMH nnaMCTpaMH cootbctctbchho: 
67.50; 68.75.70.35; 70.55; 70.06 ♦ 70.08 mm. 45 
flpH o6pa6orxc HapyTKHWH jwaMeTp Tpyfiu yBC- 
jnrzHBacrca no 90 mm, ynpyra* ycawa coctaa- 
jwct 0.47 -0,52 mm, Bcmrnma ynpamcHHO- 



ro cnoR - 1000 - 1100 mkm. llpH UBHtfe- 

MMH HHCTpyMCHTa BIIH3 npH nOAXOflC K BCpX- 

HCMy TOpuy 3aroTOBKH S b urroK nocTynacT 
CMa3omiaH )WiaxocT* (Macjio HHjxycTpHanbHOC 
20-30). KOTopaji HanpaanacToi tepea pajwajn*- 
iibic oracpcnw B onpaBKC k rwxHajrMttiM. na- 
3aM Ha xopuax ncpBoro flc<J>opMHpyiomcro 
ancMeHTa* Flpn nocucayiotucM abhjtchhh HHcrpy- 

MCHT3 BHH3, UITOK nCpCMCUiaCTCH BBCpX H 

nocncnoBaTCJTbHO pacnp^ncnncT cMasoMnyio xauv 
kocti» k fle(J)opMnpyiouiHM ancMCHiaM. Ilpn 06- 
parooM xonc HHCTpyMCHTa uxtok B03BpamacTCJi 

B HHttHCC HCXOOHOC nonO)TCHHC, flCTajib H3BJKV 

KaeTca H3 onopHoro oraKana H uhkji noBiopjH 
ctck. 

3k ohomhmcckhht 3<Mxkt ot HcnojiMOBaww 
npcanaracMoro HHCTpyMCHTa npn hstotobjickhh 
KoMTincKTa uctUich Ha annapaT cocraBJWCT 
50 twc py5. aa ctct yMCHbuic hhji npHnycKOB 
npn oKOHwemHOH o6pa6bTxe H aaMCHW onc» 

paOHH pSCTCWKH OTBCpCTTW Ha flC<J»OpMaUHOH- 

Hoe npOTRTHBaHHC 6c3 ctwnw MCTajuia. 



<&OpMyJia H306pCTCHHX 

MHCTpyMCHT fliia xonoimoii paana^m Tpy6, ooacp- 
3K2uool nojryio onpaBKyc KacaxcHHMMH na hcc a<k 

(}>OpMTfpyTOaOTMH 3/lCMCHTaMH, B CTCHK8X KOTO- 
pOH BwnojTHtHbi paimajTMOte orBepcnu, a Ha 
to pica x ACiJxjpMHpyiotUHX 3/iCMCHTOB, o6pamcH- 
hmx ojwh k npyroMy - pajwajn>Hwc naaw, a 

WTKt HCTOTHHK pa6<wft 5KHUKOCTH WW UOflB- 

tot ee b o6pa30BaHHWC otbcpcthhmh h naaaMH . 
xaHajibi, oinHiaBWHiTci tcm, 
qro, c ucjibK) noBMUicHKJi Ks^iccTBa o6pa6oTKH, 

OH CHa6)KCH CMOHTMpOBaHHbIM B nOflOCTH OT> 
paBKH C BO3MO*CHOCTl!0 OCCBOTO ncpcMcmcHiw 

noHMM uttokom c nopumcM, Ka HapyxHOfi no- 
BcpxHOcra Koroporo BbinojiHCHa KO/iMKBaji npo- 
Towa, coenHHeHKaii c nonocwo uiTOKa h c 
ouhhm R3 panHaJTMiMx oTBcpcnm, a no;iocn> . 
urroKa coenKHena c hctomhhkom pa6o«ieH jkjux- 

KOCTH, B K8«ieCTBC KOTODOH HCHOnb30BaHa CM3- 

3UBawmaji xhokoctiw 

HCTOnHKKH HH<J)OpMaUHH, 
rrpHHHTbIC BO BHHMaHHC HpH 3KCnCpTH3€ 

I. ABTopcKoe cBHACTenwrreo CCCP 614862, 
ten. B 21.0 41/02, 13.U.76 (npoTOTMn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 
1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 



2 

on a pipe, that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the. cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium— ^niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 ram with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 \im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cL B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 
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